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Description 

This invention relates to compositions useful for the treatment of opiate dependence and more particu- 
larly to compositions containing naltrexone and buprenorphine. 
5 Naltrexone (INN for 1-N^dopropylmethyl-14-hydroxynordihydromorphinone) is a pure opiate antag- 
onist which, when administered orally (50 mg/day) as a maintenance drug for opiate addicts, blocks the 
effects of self-administered opiates and this contributes to the extinction of drug craving. Unfortunate- 
ly, only about 10 per cent of addicts inducted on to a naltrexone treatment regime remain in treatment 
since naltrexone has no positive reinforcing effect to satisfy the needs of the addict tt also has the dis- 

10 advantage that it precipitates abstinence in opiate abusers Including those with only a low level of physi- 
cal dependence. Thus an addict must be detoxified and be drug free for at least ten days before starting 
naltrexone treatment 

Buprenorphine (INN for N-cydopropylmethyl-7H1-(S)-r^ 
ano-6,7,8,14-tetrahydronororipavine) has been shown in man to be a potent antagonist analgesic lacking 

15 the psychotomimetic effects found with other antagonist analgesics. Buprenorphine effectively relieves 
moderate to severe pain in doses of 0.1 mg or more administered either parenteral^ or sublingually. 

The optimum therapeutic range for single doses is 0.3 mg - 0.6 mg by injection and 0.1 mg - 0.4 mg for 
sublingual tablets. In animal tests and in man buprenorphine has been shown to have both agonist 
(morphine-like) and (morphine) antagonist properties. However from direct dependence studies in ani- 

20 mats and in man it has been concluded that buprenorphine does not produce significant physical depend- 
ence and the potential to produce psychological dependence is low as indicated by animal self administra- 
tion studies and by the measurement of euphorigenic effects in human post addicts. In man the agonist 
and narcotic antagonist characteristics of buprenorphine have been demonstrated in opiate addicts 
Thus oral buprenorphine in the dose range 6-16 mg has been shown to precipitate abstinence in highly de- 

25 pendent opiate addicts presenting for detoxification. On the other hand in a study involving subjects sta- 
bilised on a relatively low daily dose of oral methadone, sublingual buprenorphine could be substituted 
for methadone with only a low level of discomfort In this situation buprenorphine was behaving as an opi- 
ate agonist of low intrinsic activity. 
Thus buprenorphine has many of the desired characteristics of a treatment for opiate dependence (a) 

30 the ability to substitute for opiates in moderately dependent individuals (b) provide limited, long-lasting 
reinforcing (euphorigenic) effects which are acceptable to addicts (c) produce very mild abstinence ef- 
fects when the drug is withdrawn, and (d) provide very good safety. With respect to (c) and (d) bu- 
prenorphine is markedly superior to methadone which is the only opioid agonist presently used for main- 
tenance therapy. 

35 For maintenance treatment there is the need for a product which can be safely administered on a "take 
home" basis. One of the potential problems of a sublingual buprenorphine product for the treatment of 
opiate addicts is its vulnerability to diversion if it is made available as a "take home" medication. Since 
ttie sublingual preparations to be absorbed have to be totally and relatively easily soluble, an addict in 
treatment could dissolve up the product and inject it The useful sublingual dose range of buprenorphine 
40 for addict treatment (2 mg - 8 mg) is about ten times higher than the analgesic dose range and when infect- 
ed is potentially equivalent to 60-240 mg morphine or 30-120 mg heroin; as such it will have a significant 
value to street addicts. It is therefore to be expected that if such a sublingual buprenorphine product 
were made available as "take home" medication a proportion of it would fall into the hands of street opiate 
users. Injection of the diverted buprenorphine would negate the primary purpose of a treatment for ooi- 
45 ate dependence - to prevent intravenous drug use which is a major source of AIDS infection 

Our US Patent No 4661492 describes and claims in particular a method of treating pain which compris- 
es the administration to a patient of a sublingually effective unit dosage of buprenorphine wherein the 
weight of buprenorphine is between 0.1 to 0.4 mg and simultaneously an amount of naltrexone sufficient 
to precipitate abstinence and thus prevent substitution in an opiate dependent subject, the weights of 
50 naltrexone and buprenorphine administered sublingually being within the ratio of 1 :4 to 1:2. There is also 
disclosed and claimed an analgesic composition in sublingual unit dosage form comprising an active dose 
of buprenorphine of from about 0.1 to about 0.4 mg and an amount of naltrexone sufficient to prove aver- 
sive to a narcotic addict by parenteral administration but insufficient to compromise the analgesic action 
ot the buprenorphine, the weight of naltrexone and buprenorphine being within the ratio of 1 :4 to 1 2 The 
55 analgesic effect of these combination doses was equal to that of the equivalent dose of buprenorohine 
alone; however the ability of the combinations to precipitate abstinence in opiate-dependent subjects 
when injected was as great as that of the equivalent doses of naltrexone. Consequently an opiate de- 
pendent abuser would be discouraged from injecting the combination. 

We have now found that there are doses of buprenorphine and naltrexone which when co-adminis- 
tered may be used in the treatment of opiate addicts. 

According to this invention there is provided a pharmaceutical composition in sublingual unit dosage 
form or maintenance treatment of opiate addicts comprising from 2 to 8 mg buprenorphine and an amount 
of naltrexone sufficient to substantially attenuate the euphorigenic effect of the buprenorphine when in- 
jected and to provide greater opiate blocking effect than that of naltrexone alone wherein the weights of 
naltrexone and buprenorphine are the ratio of 1 :4 to 1 :1 the weights of buprenorphine and naltrexone be- 
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Ing expressed in terms of weights of the base forms. The preferred weight of buprenorphlne is 4 mg and 
that of naltrexone is in the range of 1 to 4 mg. 

In an aspect of the invention there is provided a pharmaceutical composition in sublingual unit dosage 
form for maintenance treatment of opiate addicts comprising from 2 to 8 mg buprenorphine and an amount 

5 of naltrexone sufficient to substantially attenuate the euphorigenic effect of the buprenorphine when in- 
jected and to provide greater opiate blocking effect than that of naltrexone alone wherein the amount of 
naltrexone is in the range of 2 to 8 mg, the weights of buprenorphine and naltrexone being expressed in 
terms of weights of the base forms. The preferred weight of buprenorphine is 4 mg and that of naltrex- 
one is in the range of 2 to 4 mg. 

10 It is to be understood that the use of the terms buprenorphine and naltrexone comprehend not only the 
bases but also their pharmaceutical^ acceptable salts. Particular preferred salts are the hydrochlo- 
rides. 

The sublingual combinations of the present invention contain In unit doses greater amounts of naltrex- 
one than the sublingual analgesic compositions of our earlier invention. This amount of naltrexone exerts 

15 a substantial opiate antagonist effect sublingual^ as well as when injected and In this respec the drug 
abuse treatment combinations differ from the analgesic combinations. The addiction treatment combina- 
tions will have substantially less reinforcing (euphorigenic) effect than buprenorphine alone particularly 
when injected and will not be attractive to any opiate abuser even those who are not physically depend- 
ent They will also act sublingually in precipitating abstinence in dependent individuals. For this reason it 

20 is desirable that opiate addicts should first be stabilised on buprenorphine alone before transfer to the 
combination. This transfer can be made without a drug free period as is necessary in the present proce- 
dure for transferring addicts from opiates to oral naltrexone since there is no precipitated abstinence 
when buprenorphine-maintained subjects are treated with naltrexone. 
The preparations of the present Invention are superior to equivalent preparations of buprenorphine 

25 alone for maintenance treatment of opiate dependence since they can be safely dispensed for "take 
home" use without fear of diversion. Furthermore we have shown that the abstinence effects following 
repeated administration of the combination are of an even lower level than those associated with bu- 
prenorphine alone. 

The preparations of the present invention are superior to the present oral naltrexone maintenance 
30 product 

(a) based on their limited level of agonist effect which makes them more acceptable to addicts and 
therefore gives improved rates of retention in treatment 

(b) based on our finding that they have greater ability to block the acute effects of opiates. This is a 
35 most important factor determining the efficacy of a maintenance treatment for opiate dependence. 

In the rat tail pressure test (Green and Young, Br. J. Pharmac, 6, p572, 1957), dose-response 
curves for morphine were determined after four days' pretreatment with twice-daily subcutaneous dos- 
es of saline, naltrexone (1 mg/kg) and buprenorphine/naltrexone (1mg/kg + 1mg/kg). On day five, two 
40 hours after the last dose of the pretreatment drug, the dose-response curve for morphine was deter- 
mined. Naltrexone shifted the morphine dose-response curve substantially to the right indicating block- 
ade of opiate receptors whereas a combination of naltrexone (1 mg/kg) and buprenorphine (1 mg/kg) not 
only shifted the curve further to the right but also reduced the peak effect produced by morphine 

It is preferable to formulate the compositions in unit dosage forms ie physically discrete units contain- 
45 mg the appropriate amounts of buprenorphine and naltrexone together with pharmaceutically acceptable 
diluents and/or carriers. Such compositions may be in the form of solid or liquid formulations. 

Liquid preparations may be for example comprise buprenorphine or a non-toxic salt thereof plus nal- 
trexone or a non-toxic salt thereof dissolved in 20-30% v/v aqueous ethanol buffered to between pH 
4.5 to 5.5. r 

50 Compositions in the form of sublingual tablets contain soluble excipients such as lactose, mannitol, 
dextrose, sucrose or mixtures thereof. They will preferably also contain granulating and disintegrating 
agents such as starch, binding agents such as povidone or hydroxypropyl-methyi cellulose and lubricat- 
ing agents such as magnesium stearate. 
The invention is illustrated by the following Examples:- 

EXAMPLE 1 

10 ml of a sublingual solution containing 10 mg/ml buprenorphine and 10 mg/ml naltrexone in a pH5 mix- 
ture of a 30% v/v aqueous ethanol: citric acid/disodium hydrogen phosphate buffer was prepared as fol- 



1. The buffer was prepared by mixing 3.8 ml 0.1 M citric acid and 3.2 ml 0.2 M disodium hydrogen phos- 
late. 

2. 3.0 ml 95% v/v ethanol was added to the buffer increasing the pH from 4.6 to 5 0 
3. 108 mg buprenorphine hydrochloride was added with stirring until dissolved. 



3 



EP 0 319 243 B1 

4. 110.7 mg naltrexone hydrochloride was added with stirring until dissolved 

5. Unit dose packs containing 0.2 ml were dispensed to give single doses of 2 mg buprenorphine and 2 
mg naltrexone. 

5 Unit dose packs containing 0.8 ml were dispensed to give single doses of 8 mg buprenorphine and 8 mo 
naltrexone. a 

EXAMPLE 2 

10 A sublingual tablet having the following composition: 

mg/t ablet 

Buprenorphine HCL 2 ^ 16 



15 



20 



30 



50 



Naltrexone HC I 221 
Lactose 26.98 



Mannitol 



18.0 



Maize starch o.g 
Povidone -j #2 
Wagnesium stearate 0.45 

60.0 



35 7^,KJ!l^rt en,[ l 3,1 ** !? ate "? ls the ^P^ 00 of the "^gnesium stearate through a 
750jim sieve and blending them together. The mixed powders were then subjected to an aqueous granula- 
tion process and dned at 50'C. The resulting granules were forced through a 750iim sieve and blended 
wrth magnesium stearate (pre-sieved through a 500nm sieve). The tablet granules were romoressed to 
yield tablets of 5.56 mm diameter and weight 60 mg. compressed to 

40 EXAMPLE 3 

The formulation of Example 2 was varied as follows, the method of manufacture being as for Example 2: 

45 mg/tablet 
Buprenorphine HCl 8 ^ 6A 

Naltrexone HCl g 84 

Lactose 



65 



45.22 

55 Wannitol 36 . 0 

Maize starch 18 ^ Q 
Povidone -> , 

Magnesium stearate 0 ^ O q 

120-0 
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45 



50 



In this Example the tablet granules were compressed to yield tablets of 7 mm diameter and weight 120 

nig. 

EXAMPLE 4 

The formulation of Example 3 was varied as follows. The method of manufacture being as for Example 



10 




mg/t ablet 




Buprenorphine HC I 


4.32 


15 


Naltrexone HCl 


4.42 




Lactose 


53.96 


20 


Mannitol 


36.0 




Maize starch 


18.0 


25 


Povidone 


2.4 




Magnesium stearate 


0.90 


30 




120.0 



In this Example the tablet granules were compressed to yield tablets of 7 mm diameter and weight 120 
mg. 

35 

Claims 

1. A pharmaceutical composition in sublingual unit dosage form for maintenance treatment of opiate ad- 
dicts comprising from 2 to 8 mg buprenorphine and an amount of naltrexone sufficient to substantially at- 

40 tenuate the euphorigenic effect of the buprenorphine when injected and to provide greater opiate block- 
ing effect than that of naltrexone alone wherein the weights of naltrexone to buprenorphine are within the 
ratio of 1 :4 to 1 :1 , the weights of buprenorphine and naltrexone being expressed in terms of weights of the 
base forms. 

2. A pharmaceutical composition in sublingual unit dosage form for maintenance treatment of opiate ad- 
dicts comprising from 2 to 8 mg buprenorphine and an amount of naltrexone sufficient to substantially at- 
tenuate the euphorigenic effect of the buprenorphine when injected and to provide greater opiate block- 
ing effect than that of naltrexone alone wherein the amount of naltrexone is in the range of 2 to 8 mg, the 
weights of buprenorphine and naltrexone being expressed in terms of weights of the base forms. 

3. A pharmaceutical composition according to Claim 1 wherein the weight of buprenorphine Is 4mg and 
that of naltrexone is in the range of 1 to 4 mg. 

4. A pharmaceutical composition according to Claim 1 or Claim 2 wherein the weight of buprenorphine 
is 4 mg and that of naltrexone is in the range of 2 to 4 mg. 

Patentanspruche 

55 

1. Pharmazeutische Zusammensetzung in sublingualer Einheitsdosisform zur Substitutionsbehandlung 
vcn Opiatsuchtigen, umfassend vcn 2 bis 8 mg Buprenorphin und eine Menge von Naltrexon, die aus- 
reicht, urn die euphorisierende Wirkung von injiziertem Buprenorphin wesentlich zu dampfen und eine 
groBere Opiat-blockierende Wirkung als diejenige von Naltrexon allein zu ergeben, worin die Gewichte 

60 von Naltrexon zu Buprenorphin im Verhaltnis 1 :4 bis 1:1 iiegen und die Gewichte von Buprenorphin und 
Naltrexon ais die Gewichte der Basenformen ausgedruckt sind. 

2. Phanmazeutische Zusammensetzung in sublingualer Einheitsdosisform zur Substitutionsbehand- 
lung yon Opiatsuchtigen, umfassend von 2 bis 8 mg Buprenorphin und eine Menge von Naltrexon, die 
ausreicht, urn die euphonsierende Wirkung von injiziertem Buprenorphin wesentlich zu dampfen und eine 

65 gr6Bere Opiat-blockierende Wirkung als diejenige von Naltrexon allein zu ergeben, worin die Menge von 
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Naltrexon im Bereich von 2 bis 8 mg liegt und die Gewichte von Buprenorohin und Naltrexon als Gewichte 
der Basenformen ausgedrQckt sind. 

3 ; Pharrnazeutische Zusammensetzung nach Anspruch 1, worin das Gewicht von Buprenorohin 4 mg 
betragt und jenes von Naltrexon im Bereich von 1 bis 4 mg liegt 
5 4. Pharrnazeutische Zusammensetzung nach Anspruch 1 oder 2, worin das Gewicht von Buprenorohin 
4 mg betragt und jenes von Naltrexon im Bereich von 2 bis 4 mg liegt 

Revendications 

10 1 . Composition pharmaceutique sous la forme d'une dose unitaire subiinguale pour le traitement cfen- 
tretien d'opiomanes comprenant de 2 a 8 mg de buprenorphine et une proportion de naltrexone qui suffft a 
sensiblement attenuer I'effet euphorigene de la buprenorphine lorqu'elle est injectee et a assurer un ef- 
fet de blocage des substances opiacees superieur a celui de ia naltrexone seule, caracterisee en ce que 
les poids de ia naltrexone a ta buprenorphine se situent dans le rapport de 1 :4 a 1 :1, les poids de la buDre- 

1 5 norphine et de la naltrexone s'exprimant en poids des formes base. 

2. Composition pharmaceutique sous la forme d'une dose unitaire subiinguale pour le traitement cfen- 
tretien d opiomanes comprenant de 2 a 8 mg de buprenorphine et une proportion de naltrexone qui suffit a 
sensiblement attenuer I'effet euphorigene de la buprenorphine lorqu'elle est injectee et a assurer un ef- 
fet de blocage des substances opiacees superieur a celui de la naltrexone seule, caracterise en ce aue 

20 la proportion de la naltrexone varie de 2 a 8 mg, les poids de la buprenorphine et de la naltrexone s'exori- 
mant en poids des formes base. 

3. Composition pharmaceutique su'rvant la revendication 1 , caracterisee en ce que le poids de la buDre- 
norphlne est de 4 mg et en ce que celui de la naltrexone fluctue de 1 a 4 mg 

4 Composition phanrnaceutique suivant la revendication 1 ou la revendication 2, caracterisee en ce 
25 que le poids de la buprenorphine est de 4 mg et en ce que celui de la naltrexone fluctue de 2 a 4 mg 
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